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€) Asleeve bearing half-shell, a journalled bearlng assembly comprising such half-shell and a method of forming the assembly.

€D A sleeve bearing half-shell (18), a journalled bearing as-
sembly including two such half-shells and a method of forming
the assembly, wherein the half-shell has an outer surface (20)
and an inner bearing surface (22) with the surfaces extending
axially between laterally spaced opposite end (24) and circum-
ferentially between oppositely disposed parting faces (26) with
the bearing surface (22) being concave and the outer surface
(20) being convex axially between the ends while in the free
state. In use external forces are applied to the half-shells to
force the concave and convex surfaces (20, 22) into a straight
configuration axially between the ends (24) thereof so that the
stresses in the half-shells are greater along the circumferential
centre line than along the circumferential ends (24).
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TITLE
A sleeve bearing half-shell, a journalled bearing
assembly comprising such half-shell and a method of
forming the assembly.

TECHNICAL FIELD
This invention relates generally to a sleeve bearing
adapted to have an oil film or layer between the bearing

surface and a journalled member, and is particularly, but

not essentially, applicable to half-shell sleeve bearings
used in internal combustion engines in co-operation with
crank shafts and connecting rods.

BACKGROUND ART
Sleeve bearings as aforedescribed generally have a

" cylindrical outer surface commonly called the bearing

back which is disposed in a pocket such as at the end of
a piston rod. Such sleeve bearings include an inner

 bearing surface in varying engagement with a journalled

member such as a journalled portion of a crank shaft.
The members forming the bearing pocket are in clamping
engagement with the bearing back to apply radial forces

"to the bearing back and the bearing assembly is continually
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subjected to an oil supply for establishing a £ilm of oil
between the bearing surface and the journalled member.

The outer cylindrical surface defining the bearing
back and the inner bearing surféce in such sleeve bearings
extend axially between opposite ends of the bearing and
circumferentially 360° with the sleeve bearing generally
being defined by two half-shells having parting faces in
abutting engagement with one another. Because of the
various procedures used to manufacture the bearing half-
shells, the profile of the bearing back or outer cylin-
drical surface will be generally concave axially between
opposite ends of the bearing. The amount of the concavity
will vary from bearing to bearing as a result of such
factors as the size of the bearing and the material thick-
ness; however, the bearing back is basically always concave
between the ends when the bearing is in the free state
and when held to gauge diameter, i.e. not clamped in a
bearing housing. Further, bearing half-shells prior to
being inserted into a bearing pocket in their free state,
have a greater diameter betweeﬁ the parting faces thereof
than the bearing pocket diameter and, therefore, the
parting faces of a bearing sleeve must be moved together
when inserting the sleeve into a bearing pocket. It is
a natural phenomenon that in so bending an elongated
curved strip, the outside surface becomes concave between
the side edges or, in the case of a bearing, the opposite
ends. Further, the bearing backs normally include a very
thin protective coating or plating, such as flash lead
or tin.

Applicant has discovered that, when such bearing
sleeves are placed in a bearing housing and radial forces
are applied thereto, the axially spaced end portions of
the bearing back surface are under a greater seating force
or pressure with the housing as a result of the concavity
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of the bearing back being straightened than are the circum-

- ferential cehtral”pcrtions of the bearing back. TFurther,

it has been found that some oil finds its way between the

"bearlng back and the housing, as by caplllary action.

It has further been discovered that, as a result of the

- bearings constantly experlenclng a change in strain-during

operatlng condltlcns'(due to ‘such factors as dynamic
loads, and bearing housing distortion), the protective
coatlngs ‘on the bearlng back rub free and flow to the

‘areas ‘of minimum back contact or minimum seatlng pressure
‘between the bearlng back ‘and its hcu31ng.' The o0il between
“the bearlng back and its houSIng ‘also tends to move to

these- areas of mlnlmum seatlng pressure and, ‘therefore,
cause a bulld—up of oil oxide and the bearlng ‘back pro-
tective coatlngs. “This bu11d~up of re51due tends to

'result in premature bearing distress and failure.

"~ STATEMENT OF INVENTION AND ADVANTAGES - |
According to the present invention there is provided

a sleeve bearing half-shell of a generally semi-circular
'configuratich'and havihg anﬁouter'surface and an inner
'bearlng ‘surface adapted to engade a journalled member,

said surfaces extendlng axially between laterally‘spaced
opp081te ends and c1rcumferent1ally “between opp031tely
disposed partlng faces, the half-shell being characterised
in that it is bowed ax1ally between ‘said ends with the
bearing'surface'being:concave”and'the outer surface being
convex while in the free unstressed state. By the present
invention there is prov1ded a sleeve bearlng half-ghell

which is such that when it is associated with a jour=-

nalled bearlng assembly, the stresses thereon will be

'greater along the circumferential centre line than- along
“the axially spaced circumferential ends whereby the
" ‘seating pressure between the half-shell and the bearing
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“housing is greater along the circumferential centre line

of the back surface than along the portions of the back
surface adjacent the circumferential ends. Thus, the sur-
faces of the half-shell respectively remain concave and
convex until placed in the bearing housing and radial
forces are applied thereto to force the concave and convex
surfaces into a substantially straight configuration

. axially between the ends thereof. The advantage of this

is that there is provided a sleeve bearing wherein a sig-
nificant portion of the oil and any bearing back plating
which is rubbed free continuously flow from the circum-
ferential centre portion of the bearing back out of the
ends of the bearing to reduce'build—ups on the bearing
back and greatly increase the bearing life.

Further according to the present invention there is
provided a journalled bearing assembly comprising a shaft
having a journalled portion, two half-shells defining a
bearing sleeve disposed about the journalled portion with
parting faces of one half-shell abutting parting faces of
the other half-shell and inner bearing surfaces in engage-
ment with the journalled portion, clamping means having a
bearing pocket in engagement with outer surfaces of said
half-shells and applying radial forces to the half-shells,
the bearing assembly being characterised in that each
half-shell is substantially as described in the immediately
preceding paragraph and in that the radial forces applied
by the clamping means are such as to force the concave
and convex surfaces of the half-shells into a substan-
tially straight configuration axially between the ends
thereof. ,

Still further according to the present invention
there is provided a method of forming a journalled bearing
assembly comprising the steps of forming two semi-circular

" half-shells each with an outer surface and an inner bearing
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surface with the surfaces extending axially between
laterally spaced opposite ends and circumferentially
between oppositely disposed parting faces, placing the
half-shells together with the parting faces abutting to

define a bearing sleeve in a bearing housing engaging the

outer surfaces thereof, the method being characterised
in that the two half-shells are each formed with the
béaring surface being cuuncave and the outer surface being
convex between the ends while in the free unstressed
state and in that radial forces are applied to the half~
shells in the bearing housing to force the concave and
convex surfaces into a substantially straight configura-~
tion axially between the ends thereof.

Preferably the concave and convex surfaces of the
or each half-shell in accordance with the invention extend
from parting face to parting face. Conveniently, the or
each said half-shell extends about an axial centre with
the terminal portibns adjacent said parting faces being
on a longer radius from said axial centre than the radius
of the central portion between the parting faces while
in the free unstressed state. Further the concave and
convex surfaces are preferably such that they are res-
pectively less concave and less convex (while remaining
respectively concave and convex) when the terminal por-
tions adjacent the parting faces are moved together to a
position where the terminal portions are on a radius egual
to the radius of the central and remaining portions.
When held in a condition in which the said two radii

9]
5
®

equal, the half-shell is referred to as being at its
gauge diameter.

FIGURES OF THE DRAWINGS
One embodiment of a sleeve bearing half-shell in

accordance with the present invention will now be ccscxribed
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vy.way of example only, with reference to the accompanying
arawings, in which:

FIGURE 1 shows a journalled bearing assembly incor-
porating the sleeve bearing;

FIGURE 2 is an enlarged fragmentary cross-~sectional
view of the assembly of FIGURE 1l;:

FIGURE 3 is a cross-sectional view taken substantially
along line 3-3 of FIGURE 1;

FIGURE 4 is a perspective view showing the sleeve
bedring half-shell constructed in accordance with the
subject invention; ,

FIGURE 5 is a side elevational view of the sleeve
bearing half-shell shown in FIGURE 4 in the free state;

FIGURE 6 is a cross-~sectional view taken substan-

‘tially along line 6~6 of FIGURE 5;

FIGURE 7 is a side elevational view of the half-
shell shown in FIGURES 4 and 5 with the parting faces
moved radially inwardly from the free state, and

FIGURE 8 is a cross-sectional view taken substan-

" tially along line 8-8 of FIGURE 7.

DETAILED DESCRIPTION OF THE DRAWINGS
A journalled bearing assembly including two sleeve

bearing half-shells constructed in accordance with the
subject invention is generally shown at 10 in FIGURES 1,
2 znd 3.

The journalled bearing assembly 10 includes a crank
shaft having a journalled portion 12 as is well known in
the art. There is also included a piston rod including
clamping means defining a'bearing pocket 14. The upper
portion of the bearing pocket is defined in the lower end
of the connecting rod and the lower portion of the bearing
pocket is defined by the cap which, together with the
bolts 16, define a clamping means.
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The assembly 10 also includes a sleeve bearing
defined by the sleeve bearing half-shells generally indi-
cated and shown at 18 in all of the FIGURES.

Referring more particularly to FIGURES 4 to 8, each
sleeve bearing half-shell 18 is of a generally semi-
circular configuration and has an outer bearing back sur-
face 20 and an inner bearing surface 22 for engaging the
journalled member or portion 12 of the shaft. The sur-
faces 20 and 22 extend axially, i.e. along the central
axis of the cylindrical or semi-circular half-shells 18,
between laterally disposed or axially spaced opposite
ends 24. The surfaces 20 and 22 also extend circum-
ferentially between the oppositely disposed parting
faces 26. The half-~shell is bowed axially between the
ends 24 with the bearing surface 22 being concave and the
outer bearing back surface 20 being convex while in the
free unstressed state, as particularly illustrated in
FIGURES 4, 5 and 6. The concave bearing surface 22 and
the convex outer surface 20 extend from parting face 26
to parting face 26. 1In other words, the concave and con-r
vex surfaces extend a complete 180o between the opposite
extremities of the half-shell 18,

As illustrated in FIGURE 5, the half-shell 18 extands
about an axial imaginary centre 28 and the terminal pcr-
tions adjacent the parting faces 26 are on a longer
radius r, from the axial centre 28 than the radius ry of
the central portion disposed centrally between the parting
faces 26 while the half~shell is in the free unstressaed
state, i.e. with no external forces applied thereto. It
is normal that the portions of the half-shell at the
parting faces be spread apart in the free state and must

0

1]

be moved together for insertion into a bearing pocket
that the half-shell will tend to spring apart when in the

‘bearing pocket and frictionally be retained within tr >
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bearing pocket.

As 1is known in the art, a sleeve bearing has a gauge
ciameter and that is the diameter of the bore or bearing
pocket in which the bearing is to be disposed. FIGURE 7
shows the bearing sleeve 18 in the gauge diameter con-
figuration. In other words, as illustrated in FIGURE 7,
the terminal portions adjacent the parting faces 26 have
been moved together to a position where the terminal por-
tions adjacent the parting faces 26 are on a radius ry
ecual to the radius of the central and remaining portions
of the semi-circular bearing sleeve 18. When the bearing

sleeve is in the position illustrated in FIGURE 7, the

-concave and convex surfaces 22 and 20 are less concave
and less convex than when in the free state illustrated

in FPIGURE 5, but remain concave and convex. Thus, when a
pair of half-shells 18 are dispbsed about a journalled
member 12 with .the parting faces 26 of one half-shell
abutting the parting faces 26 of the other half-shell and
the bearing surfaces 22 in engagement with the journalled
member, but before the bolts 16 are tightened, the sur-
faces 20 and 22 remain convex and concave respectively.
However, when the bolts 16 are tightened to apply
radial forces to the half-shells 18, the concave and
convex surfaces are forced into a straight_configuration
axially between the ends 24 thereof as illustrated in

FIGURE 2 so that the stresses in the half-shells 18 are

greater along the circumferential centre line 30 than
aiong the axially spaced circumferential portions adja-
cent the ends 24 whereby the séating pressure between the
bearing sleeve outer surface 20 and the pocket 14 is
greater along the circumferential centre line 30 of the
outer surface 20 than along the portions of the outer
surface 20 adjacent the circumférential ends 24. Although
the bearing sleeve will be straight between the ends 24
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as illustrated in FIGURE 2, there will be greater bearing
contact or radial forces between the outer surface 20 of
the sleeve and the pocket 14 at the central portion thereof
than at the axially outwardly portions because the ends 24
have been moved upwardly into a straight position and
retain the tendency to move radially inwardly and, there-
fore, there is less seating pressure or contact pressure
between the axially outward portions of the outer sur-

face 20 and the pocket than at the centre portions.
Consequently, any oil that might be between the outer
surface 20 and the pocket 14 will follow the path of least
resistance which would be axially outwardly from the
centre and out the ends 24 of the sleeve bearing because
there is gradually less pressure between the outer sur-
face 20 and the pocket 14 in an axial direction. There=
fore, any undesirable contaminants will flow axially out-
wardly of the ends 24 between the outer surface of the
bearing sleeve 20 and the pocket 14 when the bearing is
operating in its operating environment. ‘
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CLAIMS

1. A sleeve bearing half-shell of a generally semi=-
circular configuration and having an outer surface (20)
and an inner bearing surface (22) adapted to engage a
journalled member (12), said surfaces (20, 22) extending
axially between laterally spaced opposite ends (24) and
circumferentially between oppositely disposed parting
faces (26), the half-shell being characterised in that
it is bowed axially between said ends with the bearing
surface (22) being concave and the outer surface (20)
being convex while in the free unstressed state.

2. A bearing half-shell according to claim 1 charac-

‘terised in that the concave and convex surfaces (20, 22)

extend from parting face (26) to parting face (26).

3. A bearing half-shell accbrding to claim 2 charac-
terised in that it extends about an axial centre (28)
and thé_terminal portions adjacent said parting faces (26)
are on a longer radius (r2) from said axial centre (28)
than the radius (rl) of the central portion between the
parting faces (26) while in the free unstressed state.

4. A bearing half-shell according to claim 3 charac=-
terised in that the concave and convex surfaces (20, 22)

. are respectively less concave and less convex (while
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remaining respectively concave and convex) when the ter-
minal portions adjacent the parting faces (26) are moved
together to a position where the terminal portions are on
a radius (rl) equal to the radius (rl) of the central and
remaining portions.

5. A journalled bearing assembly comprising a shaft
having a journalled portion (12), two half-shells (18)
defining a bearing sleeve disposed about the journalled
portion (12) with parting faces (26) of one half-shell (18)
abutting parting faces (26) of the other half-shell (18)
and inner bearing surfaces (22) in engagement with the
journalled portion (12), clamping means having a bearing
pocket (14) in engagement with outer surfaces (20) of
said half-shells (18) and applying radial forces to the
half-shells (18), the bearing assembly being characterised
in that each half-shell (18) is as claimed in any one of
the preceding claims and in that the radial forces applied
by the clamping means are such as to force the concave (22)
and con&ex (20) surfaces of the half-shells (18) into a
substantially straight configuration axially between the
ends (24) thereof.

6. A method of forming a journalled bearing assembly
comprising the steps of forming two semi-circular half~
shells (18) each with an outer surface (20) and an inner
bearing surface (22) with the surfaces extending axially
between laterally spaced opposite ends (24) and circum-

- ferentially between oppositely disposed partihg faces (26),

placing the half-shells (18) together with the parting
faces (26) abutting to define a bearing slee&é in a bearing
housing (14) engaging the outer surfaces (20; thereof,

the method being characterised in that the two half-

shells (18) are each formed with the bearing surface (22)
being concave and the outer surface (20) being convex
between the ends (24) while in the free unstressed state
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in accordance with any one of claims 1 to 4, and in that
radial forces are applied to the half-shells (18) in the
bearing housing (14) to force the concave (22) and con-
vex (20) surfaces into a substantially straight configura-
tion axially between the ends (24) thereof.
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